The greater lethality of UVB radiation to cultured human cells is associated with the specific activation of a DNA damage-independent signaling pathway.
UV radiation causes cell death through the activation of various intracellular signaling molecules in both DNA damage-dependent and -independent manners. The ability of middle-wavelength UV (UVB) radiation to form DNA photoproducts is less than that of short-wavelength UV (UVC) radiation; however, the differences between UVB and UVC radiation in the extent of DNA damage-independent signaling and its contribution to cell death have not been well characterized. When cells were irradiated with UVB or UVC radiation at doses that generated equivalent amounts of DNA photoproducts, UVB radiation induced more clonogenic cell death, apoptotic cells, mitochondrial cytochrome C release, and intracellular oxidative stress. Among the signaling molecules examined, levels of p53 phosphorylated at Ser-392 and p38 were higher in UVB-irradiated cells than in UVC-irradiated cells. Both phosphorylations were reduced by treating cells with an antioxidant. Furthermore, an inhibitor of p38 also blocked the phosphorylation of p53 at Ser-392. These results suggest that UVB radiation activates the p38 pathway through the generation of oxidative stress, which merges with the DNA p53 pathway by phosphorylation of p53 at ser392. This greater contribution of the DNA damage-independent pathway in UVB-irradiated cells may explain the greater lethality of UVB radiation.